Neuropathology of herpes simplex virus encephalitis in a rat seizure model.
Herpes simplex virus type 1 (HSV-1) is the cause of a serious and often fatal encephalitis. Patients who survive herpes simplex encephalitis (HSE) experience behavioral abnormalities including profound cognitive dysfunctions. We have developed a rat model of acute HSE to investigate the cognitive impairments caused by HSV-1 central nervous system (CNS) infection. Following intranasal inoculation of Lewis rats with a neurovirulent strain of HSV-1, animals shed virus in both ocular and nasal secretions and developed clinical signs of infection, including partial complex motor seizures that eventually generalized. Homogenization assays demonstrated infectious virus in the trigeminal ganglia, olfactory bulbs, and the piriform and entorhinal cortices. Histopathological assessment revealed inflammatory and hemorrhagic lesions in the trigeminal ganglia, olfactory bulbs, amygdala, hippocampus, the piriform and entorhinal cortices, and the spinal trigeminal nuclei. Viral antigens and nucleic acids were also detected within these structures by immunofluorescence microscopy and in situ hybridization, respectively. Viral-induced astrocytic hypertrophy in the CNS was demonstrated by glial fibrillary acidic protein immunoreactivity. Together, these results indicate that HSV-1 has the ability to invade, replicate, and induce site-specific CNS damage in the Lewis rat.